Abstract-Optimization culture medium is a crucial factor that significantly affects the lipid production and specific growth rate of marine microalgae. The main purpose of this research was to optimize the marine microalgae's growth in modified culture medium under the influences of soil extract in F/2 medium and Walne medium. Nannochloropsis sp. was successfully grown for 14 days at two difference of culture medium at the control environment 23±0. 
I. INTRODUCTION
Majority global energy demand is produced from fossil fuel and achieved 80% of the total. Abundantly using fossil fuels bring the global climate change, human health problem and variety of pollution [1] . Due to rapid depleting of non-renewable energy such as fossil fuel, as a result, scientists force to find alternative renewable energy source [2] . Currently, scientists have been substantial research on biodiesel from microalgae [3] , which is considered as the 3 rd generation biofuels. Some researches on microalgae prove that it's the only renewable biofuel capable of meeting the whole world demand for transport fuels [4] . Culture medium also plays an important role in the growth of biomass and neutral lipid production of microalgae. The culture medium formula is crucial in the cultivation of microalgae to obtain high final cell concentration [5] . Additionally, the culture medium components must satisfy the basic requirements for marine microalgae cell build-up and metabolite production, by providing an optimum supply of energy for marine microalgae metabolism reaction [6] . Some researcher stated that using microelement in soil  Manuscript received January 20, 2016; revised June 25, 2016. extract will beneficial for cultivation of microalgae. In addition, some report proved that soil extracts initiate rapid reproductive and initiate rapid growth in certain microalgae such as Ulva increased 50%, Dictyota by 42%, while Pterocladia showed 47,5% increase over control [7] . In many previous research, cultivation on the F/2 medium and Walne medium in sea water have been used efficiency [8] but no report state that the effect of soil extract to F/2 medium and Walne medium in cultivation of microalgae.
II. MATERIALS AND METHODS

A. Microalgae Cultures
Marine microalgae strains Nannochloropsis sp. which has been maintained in dormant conditions (in agar plates) were inoculated into Walne medium and F/2 medium and their culture formulations The Nannochloropsis sp. was inoculated in 100 ml beakers with 50 ml culture medium as stock culture under control condition (21 o C ±0.5 o C, pH 7.8±0.2 and under a light intensity of 100 µmol m -2 s -1 with a 24:0 light-dark cycle) for 16 days so as to provide adequate time to activate Nannochloropsis sp. which was inoculated from agar plates.
B. Growth Analysis
(i)Optical density (OD) method-Nannochloropsis sp. growths were investigated using the optical density (OD) method. Samples were taken every 48 hours for 16 days where the readings were taken using a UV-vis spectrophotometer (Shimadzu UVmini-1240) at 540 nm.
(ii)Lipid determination by fluorescent spectrophotometer via improved Nile Red method-The amount of lipid in microalgae was measured rapidly using improved Nile red staining method [9] by employing Perkin Elmer LS-55 fluorescence spectrophotometer. For the Nile red staining, 1 ml of sample was added to 50 L of Nile red (9-diethylamino-5H-benzo[a]phenoxazine-5-one; Sigma, USA) in acetone representing a concentration of 0.1 mg ml -1 . The mixtures were pretreated using a microwave oven for 1 min. The excitation and emission wavelengths for the fluorescence in this research were 490 nm and 585 nm respectively.
C. Cultivation of Marine Microalgae in Walne Medium
and F/2 Medium Replace sea Water with Soil Extract Nannochloropsis sp. was cultivated in Walne medium and F/2 medium respectively with 10% starting inoculum taken from stock culture but this time sea water replaced with soil extract. The cultivation conditions are similar as mentioned in 2.1. For further investigation, two type of concentration soil extract (3.5% and 7.0%) were investigated. For this formulation of soil extract: -Humus rich fertile soil was purchased from the local nursery in Johor Bahru Malaysia. The soil was air dried. The airdried, sieved soil was then mixed 1: 2 distilled water, and particles were removed by settling for 2 hours and were centrifuged (5,000 × g, 20°C, 20 min). The supernatant was filter (pore size, 0.2 μm) sterilized and then autoclaved. The soil solution was left for a few days and the supernatant was decanted off, stored in the refrigerator for later use.
D. Lipid Extraction and Alkali-based Transesterification
Nannochloropsis sp. (500 ml) was harvested by centrifugation at 8000 rpm for 15 minutes. Concentrated wet microalgae was mixed with methanol-chloroform (1:2 v/v) and then placed in the microwave (65 °C for 5 minutes with 300 watt). During the lipid extraction, a condenser was set to prevent loss of solvent due to vaporization. The mixture was then left at 27 o C environment. Separating funnel was used to separate the methanol-chloroform phase from the mixture. Finally, using rotary evaporator to extract crude oil from solvent [10] . For transesterification, firstly, 0.5g of sodium hydroxide (NaOH) mixed with method and keeps stirring for 20 minutes at 65 o C at 400rpm. The ratio of crude oil to methanol in the mixture was kept to 1:6. After the mixing of crude oil and methanol in the conical flask, the mixture was stirred continuously at 300 rpm for 3 hours. Then the mixture allowed to settle for 16 hours to obtain 2 layer (the lower layers is methanol and upper layer is biodiesel) [11] . The biodiesel obtained was determined using a gas chromatography (GC) [12] .
III. RESULTS AND DISCUSSIONS
A. Effect of the Growth Rate in Different Soil Extracts
Concentration In the Fig. 1(a) shows Nannochloropsis sp. growth curve under 2 level of soil extracts concentration during the 16 days microalgae cultivation. In ideal concept, the optical density reading of the cultures increased from day 1 to 16. The Nannochloropsis sp.'s sampling were collected at 48 hours internal with staring reading around 0.1557. From figure 1(a) , Nannochloropsis sp. grows better under 7.0% soil extracts in Walne medium. Due to soil extract increase the nitrogen content in culture medium it's promoted the growth of microalgae. In addition, manganese also presence in the soil extracts. In the [13] report, manganese in the soil extracts is necessary for the microalgae growth. Directly, increased the concentration of soil extracts mean increased the concentration of manganese in the culture medium. Figure 1(b) shows a similar result for Nannochloropsis sp.
growth curve under 2 level of soil extracts concentration in F/2 medium. 7.0% soil extracts concentration promoted the higher growth rate when compare with 3.5% soil extracts concentration. The optical reading also started with around 0.1557a.u. From the growth curve, days 0 to 2 exhibited as lag phase and started the log phase after days 2 until days 6. After days 6, Nannochloropsis sp. entered stationary phase due accumulation of waste and nutrient insufficient. Fig. 2(a) and Fig. 2(b) have shown the lipid production analysis via improved Nile Red method. The higher value of fluorescent intensity (a.u.) shows higher crude oil content in the marine microalgae. Fig. 2(a) shows the fluorescence intensity reading for 3.5% and 7.0% soil extracts concentrations in Walne medium. During the lag phase, 3.5% of soil extracts concentration indicated higher crude oil production. While after lag phase 7.0% of soil extracts concentration produced higher crude oil than 3.0% of soil extracts concentration. A distinct finding is observed for Nannochloropsis sp. found in the Fig. 2(b) . From the beginning of the crude oil production profile, 7.0% of soil extracts concentration in F/2 medium promoted the crude oil when compare with 3.5% of soil extracts concentration. Besides, the Fig. 2 (b) , both lines reach the stationary phase on days 10. Soil contains cobalt which required by all microalgae allow to synthesis vitamin B 12 . In the previous research stated that the vitamin B 12 stimulates lipid was production [8] . Directly, increased concentration of soil extracts mean increased the production of crude oil production in microalgae [14] . Fig. 3(a) and Fig. 3(b) clearly indicate that the marine microalgae growth rates are related to lipid content Nannochloropsis sp. cultivated under 7% soil extracts concentration in Walne medium and F/2 medium have the higher growth rate and also lipid content. It can be concluding that, when microalgae grow better; the lipid accumulation in biomass increased.
B. Influence of Different Soil Extracts Concentration on the Lipid Content
C. Analysis of Marine Microalgae Biodiesel
The compositions of fatty acid methyl esters also known as biodiesel found in Nannochloropsis sp. cultivated in the range of C16 to C22. Hexadecanoic acid methyl ester (C16:0), Octadecanoic acid methyl ester (C18:0), Oleic acid methyl ester (C18:1n9c), Linolelaidic acid methyl ester (C18:2n6t), Linoleic acid methyl ester (C18:2n6c), Linolenic methyl ester (C18:3) Arachidonic methyl ester (C20:4) and Behenic methyl ester (C22:0).
IV. CONCLUSION
Nannochloropsis sp. successfully cultivated in 16 days with different culture medium (Walne medium and F/2 medium) with variety soil extracts concentration (3.5% and 7.0%). From the finding 7.0% soil extracts concentration produce higher biomass and crude oil. Indirectly, higher biodiesel could be produced.
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